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(54) Title of the Invention: 

Capacitor Fabricating Method 

Abstract: 

A method of fabricating a capacitor of a semiconductor memory device is provided. 
The method includes depositing a double sacrificial oxide layer on an interlayer dielectric 
layer having a contact plug. Next, the double sacrificial oxide layer is etched to form an 
opening for use in forming a lower electrode. A lower portion of the sacrificial oxide 
layer exposed through the opening is over-etched to increase an inner space and surface 
area. A conductive layer and hemispherical grains (HSGs) are formed over the opening 
and the sacrificial oxide layer to form a lower electrode. The lower electrode is divided 
into cells, and a dielectric layer and an upper electrode are formed to provide a complete 
capacitor. The capacitor has a greater capacitance due to the larger surface area of the 
lower electrode. 
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§3^(216)°! iJ^(216a)7r ^I^EIDi UWH3 HOISO. ^. ^SSLf ££y U\<=+2\ 3^ 

oi wacHAin, =«oi wfioi o r y tr a «aw eich s^e aoisa. 

E 2dM S3, #71 2*y(220) LH^Or #71 HI 2 §2^(218) £HHI £391(222)01 g^Q. #71 E 
2^(222)^. ^a[5jog ^EI55|(poly-Si layer)0| ArgSDl, E2SM £0171 £1^! j§E| 
£EI^(doped poly-Si layer)0| ArSl ^ HQ. #71 EHSK2ZZ) #Ofl HSG( Hemispherical 
Grain) (224)71- #71 HSG(224)ir saajfi ^CH» A|3|= SSPr SIQ. Q|£«, ?iSHA|E1°| 

St« (storage node)Ol ^ Q. 

#71 £*y(22Q)M stmioi #7i 7is- aawi hi 3 a 3^(226)01 ssrsa. #71 hi 3 g3SK226)s 

^(filling) ^#01 *s BPSG, USG S! PSG( Phosphorus Silicte Glass) §£§ ^#£!Lr. 
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(strip) £§M #oH #71 HI 3 S3^(226), HI 2 ^^^(218) SI HI 1 13^(216)01 HI^^LK 
#71 ^MH BOE(HF+NH*F) Ezr S#(HF)0| ArgSQ. #71 5r¥ 2^ #Qil 
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£ STSS ^DiS S3*! LHOilAi fr^ ^EHM aSA|?|HS ff¥ ^2 BJtM3\ 

9\ m ai ei sire ^ suct sjd. 

1. HHEa 715 #Dil S E -*t MdO(212)7 r *!#S #^ §3*«210)M «#Sr= Effll; 
#Zj - ig°«2ia) aj-qii xi| 1, HI 2 9! HI 3 §2*1(214, 216, 21B)B SKIS B*»fe EKHi; 
#71 M£13(212)^ h:B£l£» fe^l HI 3, HI 2 9! HM §3^(218, 216, 2M)« ^l^rOI 

s=y(22Q)e a^^l-^ Ei-Til; 

^i^" SSI Moli (220) °^«B] ^| HI 2 §3^(216)^ l^l^fe 3?1l; 

^1 S^y(220)M 5*ffirO| ^?l 71 e 2 3 (HI E£j^(222)M BflJ 
^71 E2°| ^Qil HSG(224)M ^^or~ E^M 

S"7| ^Ey(220)M 5tmH31 4^1 71 El" S3 Oil HI 4 13^(226)M S^mfe E^lJ 
ra&Uf /a^^SJS^IS S9DI ^^^^^ M 4 s^-C 226 )' HSQSK224) S ES°|(222)# 
^71 HI 4, HI 3 §35t S! HI 2 13^(226, 218, 216)M HI7i§fe &7\m 3*^ r ^ 7HAIE1 & 
g^* 1 - 2. M 1 1.KHI SiCHAL 

m 2 §^5^(21B)ia^ wi 3 19^(218)^ ^1^ t^um it's smaiei «s ss. 

3. SI 1 eKHI atHAI. 
^71 a 2 ^3^(216) e 0 -!!^ SCI , H.P0 4 §! HFM M§Sr= AIE1 «S 
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Application No.: 10-2001-0078286 



Title of the Invention: One-cylinder Stack Capacitor and Method of Fabricating the same 

using Double Mold 



According to Article 63 of the Korean Patent Law, the applicant is notified that the 
present application has been rejected for the reasons given below. Any Argument or 
Amendment which the applicant may wish to submit, must be submitted by November 29, 
2003. An indefinite number of one-month extensions in the period for submitting a 
response may be obtained upon request, however no official confirmation of the acceptance 
of a request for an extension will be issued. 



Reasons 

The present application is objected to under Article 42(4) of the Korean Patent Law 
because of the following informalities in the claims. 

The invention as recited in Claims 1 through 20 could have been easily invented by 
one of ordinary skill in the art prior to the filing of the application, and thus this application 
is rejected according to Article 29(2) of the Korean Patent Law. 

1 . Claim 5 defines the position of the second inflection point to be in the range 
of 0.5-0.6 //m from the bottom of a cylindrical storage electrode. However, this definition 
of the position of the second inflection point is neither supported by the specification nor 
obvious to one of skill in the art. Thus, claim 5 is objected to under Article 42(4-1) of the 
Korean Patent Law. 
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2. The present invention is directed to an one-cylinder stack capacitor having 
first and second inflection points that is fabricated using a double mold including upper and 
lower molds having different etch rates. Korean Patent Publication No. 2001-0011167 
(published 15 February 2001) discloses a capacitor fabricating method including forming a 
double sacrificial oxide layer, forming an opening in the double sacrificial oxide layer, and 
over-etching a lower portion of the double sacrificial oxide layer exposed through the 
opening. 

The two inventions are substantially the same. Commonly to both inventions, a 
double mole comprised of upper and lower insulating layers having different etch 
selectivities is formed on an etch stop layer, an opening is formed in the double mold, and 
the lower insulating layer having a greater etch rate is over-etched by wet etching to form 
inflection points in the middle of a cylindrical storage electrode. The present invention 
differs from the cited reference only in that it further defines the outer diameters of a 
cylindrical storage electrode at the top and the inflection points. However, this difference 
of the present invention from the cited reference could have been achieved by a minor 
change from the cited reference. In addition, the effects of the present invention are 
anticipated by one of skill in the art. Therefore, the present invention could have been 
easily invented by one of ordinary skill in the art based on the cited reference (Article 29(2) 
of the Korean Patent Law). 

Enclosure: Korean Patent Publication No. 2001-0011167 (published 15 February 2001) 

29 September 2003 

Hae-gon Chung/Examiner 
Semiconductor Part 2 
Examination Division 4 
Korean Industrial Property Office 
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